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SPECIFICATION 
CHIP TYPE LIGHT EMITTING DEVICE 



TECHNICAL FIELD 

5 The present invention relates to the ultra small-sized 

chip type light emitting device using a light emitting diode 
(LED) chip which can obtain the symmetric luminous intensity 
distribution in a longitudinal direction on a board and can 
enhance wire bonding reliability. 

10 

BACKGROUND 

A small-sized chip type light emitting device with a 
light emitting diode (LED) chip is known as a conventional 
light emitting source. Figure 2 is a perspective view showing 

15 an example of such chip type light emitting device. Figure 
2 illustrates that a pair of electrode patterns 3 and 4 
comprised of conductive layer such as copper (Cu) plate layer 
is formed at the both ends of the board 2 . One electrode 
pattern 3 consists of the surface electrode 3a, side face 

20 electrode 3b and back electrode 3c. 

The other electrode pattern 4 also consists of the 
surface electrode 4a, side face electrode 4b and back electrode 
4c. The side face electrode 3b and side face electrode 4b of 
a pair of electrode patterns 3 and 4 form several elliptical 

25 through holes in parallel on an original large-sized board 
on which the board 2 can be obtained by dividing, the internal 
surface of the elliptical though holes is plated with Cu, etc. , 
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and the surface electrodes 3a/4a and back electrodes 3c/4c 
of a pair of electrode patterns 3 and 4 are connected to each 
other* 

The pad 3p is formed on the surface electrode 3a of one 
5 electrode pattern 3 and the LED chip 1 is mounted there by 
die-bonding. One end 5a of the metal wire 5 is connected 
electrically to the electrode la of the LED chip 1 by wire 
bonding. The other end 5b of the metal wire 5 is connected 
electrically to the surface electrode 4a of the other electrode 
10 pattern 4 by wire bonding. The ultrasonic wave is used in this 
wire bonding. 

The LED chip 1 mounted on the board 2 , in which the lower 
electrode is connected to the surface electrode 3a of one 
electrode pattern 3 by the wiring bonding, and the metal wire 

15 5 connected electrically to the upper electrode la of the LED 
chip 1 and to the surface electrode 4a of the other electrode 
pattern 4 by wire bonding are sealed with the translucent resin 
mold 6. The positions of both ends of this translucent resin 
mold 6 are located separately from each other at the inside 

20 of both ends of the board 2. The chip type light emitting 
device 20 is formed as mentioned above. 

At the handling such as transportation, etc. for 
automatic mounting to a printed board, etc., the translucent 
resin mold 6 is picked up by a chuck and the chip type light 

25 emitting device 20 is transferred. In the configuration shown 
in Figure 2, both ends of the translucent resin mold 6 are 
located at the inside of the surface electrodes 3a and 4a of 
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a pair of electrode patterns 3 and 4. Therefore, the length 
of the translucent resin mold 6 is shorter than that of the 
board 2 of the chip type light emitting device 20, and the 
contact area for picking up becomes smaller, so if the size 
5 of the board 2 becomes 1 . 6 mm (length) x 0,8 mm (width) or 
less, the handling cannot be performed smoothly. 

Figure 3 and Figure 4 are perspective views showing an 
example of conventional another chip type light emitting 
device and the example illustrates that the semi-circular 
10 notches 7 and 8 have been formed at both ends of the board 

2. Figure 5 is a characteristics diagram showing the 
distribution of luminous intensity I of the chip type light 
emitting device of Figure 3* In Figure 3 and Figure 4, the 
same places as Figure 2 or the points corresponding to Figure 

15 2 are marked with the same symbols. In the example of Figure 

3, the side face electrodes 3b and 4b of a pair of electrode 
patterns 3 and 4 are formed at the internal face of the 
semi-circular notches 7 and 8 which are formed at both ends 
of the board 2. 

2 0 The surface electrodes 3a and 4a of a pair of electrode 

patterns 3 and 4 extend to a place where those electrodes cover 
the upper faces of the notches 7 and 8 and both ends of the 
translucent resin mold 6 and both longitudinal ends of the 
board 2 are aligned* In the example of Figure 3, the surfaces 

25 of the notches 7 and 8 are covered with the surface electrodes 
3a and 4a of a pair of electrode patterns 3 and 4. Therefore, 
the resin does not flow into the notches 7 and 8 when the 
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translucent resin mold 6 is processed* 

In the example of Figure 3, both ends of the translucent 
resin mold 6 are located at both longitudinal ends of the board 
2. Therefore, this example has the advantage of securing the 
5 surface area of the translucent resin mold 6 to the extent 
that the said handling can be performed smoothly even if the 
chip type light emitting device 30 is downsized. 

However, assuming that both ends of the translucent 
resin mold 6 are located at both longitudinal ends of the board 

10 2 as shown in Figure 3, if the board size becomes small, e.g., 
1.6 mm x 0.8 mm, the LED chip cannot be centered on the board 
2 as shown in Figure 4. 

In the example of chip type light emitting device 40 of 
Figure 4, the LED chip 1 is mounted at a position shifted to 

15 a longitudinal center of the board 2 and the other end 5b of 
the metal wire 5 is bonded at a position close to the end of 
the board 2. That is, the other end 5b of the metal wire 5 
is bonded at a position where the surface electrode 4b of the 
electrode pattern 4 covers the notch 8 . 

20 As described above, a position to bond the other end 5b 

of the metal wire is located on the surface electrode 4b which 
covers the upper face of the notch 8. Therefore, the notch 
8 is located under a place where wire bonding is performed 
and the mechanical strength of horn support deteriorates at 

25 wire bonding with the ultrasonic wave. 

Therefore, enough pressure cannot be applied to the horn 
which propagates the ultrasonic wave at the ultrasonic wave 
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processing and the surface electrodes 4b of the electrode 
pattern 5 and the other end 5b of the metal wire cannot be 
bonded completely to each other by the ultrasonic wave. To 
enhance the reliability of bonding with the ultrasonic wave, 
5 the configuration illustrated in Figure 3 is adopted. However , 
in Figure 3, the LED chip 1 is mounted at the off-centered 
position on the board 2. 

In the example of Figure 3 , the LED chip 1 cannot be 
centered on the board 2 . As a result, the LED chip 1 is located 
10 at the decentered position on the translucent resin mold 6 
also. So, as shown in the luminous intensity characteristics 
diagram of Figure 5 , there was a problem that the symmetric 
luminous intensity distribution cannot be obtained in a 
longitudinal direction of the board. 

15 

DISCLOSURE OF INVENTION 

The present invention was made taking such problem into 
consideration and the purpose of the present invention is to 
offer the ultra small-sized chip type light emitting device 
2 0 which can obtain the symmetric luminous intensity distribution 
in a longitudinal direction of the board even if the board 
is downsized and which can enhance wire bonding reliability. 

The chip type light emitting device offered by the 
present invention comprising: a board of nearly rectangular 
, 25 shape in a plane view; first and second electrode patterns 
formed at both ends of a surface of the board; a light emitting 
diode (LED) chip mounted on the first electrode pattern; a 
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metal wire connected to the LED chip and the second electrode 
pattern by wire bonding; and a translucent resin mold which 
seals the LED chip and the metal wire; 

wherein one notch is formed at one end of the board at 
5 the first electrode pattern side and two notches are formed 
at both sides of the other end of the board at the second 
electrode pattern side, and the positions at both ends of the 
translucent resin mold are arranged to the positions at both 
ends in a longitudinal direction of the board. 

10 The preferred embodiment of the present invention 

features that the LED is almost centered on the board. 

The preferred embodiment of the present invention 
features that the board size is 1.6 mm x 0.8 mm or less. 

The preferred embodiment of the present invention 

15 features that the metal wire is connected to the LED chip and 
the surface electrode of the second electrode pattern, which 
is located between the two notches formed at both sides of 
the other end of the board at the second electrode pattern 
side, by wire bonding. 

20 The preferred embodiment of the present invention 

features that one notch formed at the one end of the board 
at the first electrode pattern side is semi-cylindrical and 
the two notches formed at both sides of the other end of the 
board at the second electrode pattern side are quarter- 

25 cylindrical. 

According to the present invention, two notches are 
formed at both side of one end of the board. Therefore, even 
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if a wire bonding position is close to the end of the board, 
wire bonding of the second electrode pattern and metal wire 
is made stably on the bard between such two notches and the 
LED chip can be centered on the board . Therefore, the ideal 
5 symmetric luminous intensity characteristics can be obtained 
in a longitudinal direction of the board. 

One notch is formed at one end of the board and two notches 
are formed at the other end. So, the polarity of the LED chip 
can be checked easily. If the translucent resin mold is milk 

10 white, the LED chip embedded in the translucent resin mold 
is illegible* However, one notch is formed at one end of the 
board and two notches are formed at the other end. Therefore, 
it is obvious that the electrode structure is asymmetric and 
the polarity can be checked easily because of the appearance 

15 of chip type light emitting device. 

Moreover, the positions of both ends of translucent 
resin mold are arranged to the positions of both ends in a 
longitudinal direction of the board. Therefore, the contact 
area for picking up can be increased and handling process can 

20 be performed smoothly to ultra small-sized chip type light 
emitting device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view which illustrates the chip 
25 type light emitting device with the embodiment of the present 
invention; 

Figure 2 is a perspective view which summarizes a 
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conventional chip type light emitting device; 

Figure 3 is a perspective view which summarizes a 
conventional chip type light emitting device; 

Figure 4 is a perspective view which summarizes a 
5 conventional chip type light emitting device; 

Figure 5 is a characteristics diagram which shows the luminous 
intensity in a longitudinal direction of a conventional chip 
type light emitting device; and 

Figure 6 is a characteristics diagram which shows the 
10 luminous intensity in a longitudinal direction of the chip 
type light emitting device with the embodiment of the present 
invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

15 Now, a description will be given in more detail of 

preferred embodiments of the present invention with reference 
to the accompanying drawings. Figure 1 is a perspective view 
which illustrates the chip type light emitting device 10 with 
the embodiment of the present invention. 

20 A pair of electrode patterns 13 and 14 comprised of 

conductive layer such as copper (Cu) plate layer is formed 
at the both ends of the board 12. One electrode pattern 13 
consists of the surface electrode 13a f side face electrode 
13b and back electrode 13c. 

25 The other electrode pattern 14 also consists of the 

surface electrode 14a, side face electrode 14b and back 
electrode 14c. The side face electrode 13b and side face 
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electrode 14b of a pair of electrode patterns 13 and 14 form 
several elliptical through holes in parallel on an original 
large-sized board on which the board 2 can be obtained by 
dividing, the internal surface of the elliptical though holes 
5 is plated with Cu, etc., and the surface electrodes 13a/14a 
and back electrodes 13c/14c of a pair of electrode patterns 
13 and 14 are connected to each other. 

The pad 13p is formed on the surface of the board 12 to 
be electrically connected with the surface electrode 13a of 

10 one electrode pattern 13 and the LED chip 11 is mounted there 
by die-bonding. One end 15a of the metal wire 15 is connected 
electrically with the electrode 11a of the LED chip 11 by wire 
bonding. The other end 15b of the metal wire 15 is connected 
electrically with the surface electrode 14a of the other 

15 electrode pattern 14 by wire bonding. The ultrasonic wave is 
used in this wire bonding. 

The LED chip 11 mounted on the board 12, in which the 
lower electrode is connected to the surface electrode 13a of 
one electrode pattern 13 by the die-bonding, and the metal 

20 wire 15 connected electrically with the upper electrode 11a 
of the LED chip 11 and with the surface electrode 14a of the 
other electrode pattern 14 by wire bonding are sealed with 
the translucent resin mold 16. 

In Figure 1, the shape of the board 12 is nearly 

25 rectangular shape in a plan view (e.g., 10 mm in length x 0.5 
mm in width) and the first electrode pattern 13 and the second 
electrode pattern 14 are formed at both ends in a longitudinal 
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direction of the surface of the board 12. The semi- 
cylindrical notch 17, which penetrates perpendicularly, is 
formed at the center of one end of the board 2. Moreover, the 
notches 18a and 18b, which penetrate perpendicularly, at both 
5 sides in a crosswise direction (width direction), are formed 
at the other end of the board 12. 

The surface electrodes 13a and 14a of the first and 
second electrodes 13 and 14 project like eaves on the notch 
17 at one side and on the two notches 18a and 18b at the other 

10 side. The side electrodes 13b and 14b, which are connected 
to the surface electrodes 13a and 14a, are formed and exposed 
on the internal side walls of such notch 17 and such notches 
18a and 18b. Moreover, the back electrodes 13c and 14c are 
formed at both ends of the back of the board 12. 

15 The two notches 18a and 18b can be formed at both side 

at one end of the board 12 by selecting the position to form 
the notches when several chip type light emitting devices are 
manufactured from one large-sized board equipped with several 
LED chips and by setting the positions to cut the large-sized 

20 board longitudinally and transversely to form individual chip 
type light emitting devices to the positions of the notches 
18a and 18b shown in Figure 1. 

The LED chip 11, of which lower face electrode is 
connected to the surface electrode 13a, is centered on the 

25 surface of the board 2 and the upper face electrode 11a of 
the LED chip 1 is connected to the surface electrode 14a at 
one end 15a of the metal wire 15 such as gold (Au) by wire 
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bonding. The metal wire 15 is arranged from the center of the 
board 12 to the other end of the board 2, which is the center 
at the width direction, that is, toward the position of the 
surface electrode 14a between the notches 18a and 18b. The 
5 other end 15b of the metal wire is connected to the surface 
electrode 14a at the end of the board 12. 

The surface electrodes 13a and 14a of the first electrode 
pattern 13 and the second electrode pattern 14 cover the notch 
17 and the notches 18a and 18b, and the ends of the first and 

10 second electrode patterns 13 and 14 are arranged at both ends 
of the board 12. Moreover, the positions of both ends of 
translucent resin mold 16 are arranged to the positions of 
both ends of the board 12. 

In the configuration of Figure 1, a part of the board 

15 12 is located between the two notches 18a and 18b. Therefore, 
a connecting position of the other end 15b of the metal wire 
5 and the surface electrode 14b of the electrode pattern 4 
is formed on the board 2. A lower part of horn of ultrasonic 
wave device is supported by this board. So, enough pressure 

20 can be applied, and the other end 15b of the metal wire 15 
and the surface electrode 14b of the electrode pattern 14 can 
be bonded completely by the ultrasonic wave. Therefore, the 
wire bonding reliability can be enhanced. 

Figure 6 is a characteristics diagram which shows the 

25 distribution of luminous intensity I of the chip type light 
emitting device of Figure 1. For the chip type light emitting 
device of Figure 1, as shown in Figure 6, the ideal symmetric 
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luminous intensity characteristics can be obtained in a 
longitudinal direction of the board 12 by centering the LED 
chip 1 on the board 12. Also, wire bonding can be made stably 
by extending the other end 15b of the metal wire 15 to a position 
5 close to the end of the board 2 . 

Furthermore the one notch 17 is formed at one end of the 
board 12 and the two notches 18a and 18b are formed at the 
other end. So, the polarity of the LED chip 11 can be checked 
easily according to the number of notches. If the translucent 

10 resin mold 16 is milk white, the LED chip 11 embedded in the 
translucent resin mold 16 is illegible. However, even in this 
case, the polarity can be checked easily based on the 
appearance of chip type light emitting device 10. 

In ultra small-sized chip type light emitting device of 

15 which size is 10 mm in length x 0.5 mm in width, it is difficult 
to show the polarity in resist. It is very useful to check 
the polarity according to the number of formed notches as 
described above. 

Moreover, the positions of both ends of the translucent 

20 resin mold 16 are arranged to the positions of longitudinal 
ends of the board 12 

Moreover, the positions of both ends of translucent 
resin mold 16 are arranged to the positions of both ends in 
a longitudinal direction of the board 12. Therefore, the 

25 contact area for picking up can be increased and handling 
process can be performed smoothly to small-sized chip type 
light emitting device. 
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What is claimed is: 

1. A chip type light emitting device comprising: 

a board of nearly rectangular shape in a plane view; 

first and second electrode patterns formed at both ends 
5 of a surface of said board; 

a light emitting diode (LED) chip mounted on said first 
electrode pattern; 

a metal wire connected to said LED chip and said second 
electrode pattern by wire bonding; and 
10 a translucent resin mold which seals said LED chip and 

said metal wire; 

wherein one notch is formed at one end of said board at 
said first electrode pattern side and two notches are formed 
at both sides of the other end of said board at said second 
15 electrode pattern side, and the positions at both ends of said 
translucent resin mold are arranged to the positions at both 
ends in a longitudinal direction of said board. 

2. The chip type light emitting device of claim l f 
wherein said LED chip is almost centered on said board. 

20 3. The chip type light emitting device of claim 1, 

wherein said board size is 1.6 mm x 0.8 mm or less. 

4. The chip type light emitting device of claim 1, 
wherein said metal wire is connected to said LED chip and the 
surface of said second electrode pattern, which is located 

25 between said two notches formed at both sides of the other 
end of said board at said second electrode pattern side, by 
wire bonding. 
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5. The chip type light emitting device of claim 1, 
wherein said one notch formed at said one end of said board 
at said first electrode pattern side is semi-cylindrical and 
said two notches formed at both sides of the other end of said 
5 board at said second electrode pattern side are quarter- 
cylindrical. 
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ABSTRACT 

The notch 17 is formed at one end of the board (12) and 
the two notches (18a and 18b) are formed at both sides of the 
other end. The first and second electrode patterns (13 and 
5 14) covering, which cover the notches formed at both ends, 
are formed on the board surface, the light emitting diode (LED) 
chip (11) is connected to the first electrode pattern (13) 
and the electrode (11a) of the LED chip (11) and the surface 
electrode (14a) of the second electrode pattern (14) are bonded 

10 to each other with the metal wire (15) . The LED chip (10) and 
the metal wire (15) are embedded with the translucent resin 
mold 16, Wire bonding on the surface electrode (14a) of the 
second electrode pattern (14) with the other end (15b) of the 
metal wire is made on the board 12 located between the two 

15 notches (18a and 18b). As a result, wire bonding can be made 
stably* Moreover, the polarity of the LED chip can be checked 
easily based on the appearance . Furthermore, handling 
jprocess can be performed smoothly. 
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[ hereby claim foreign priority under Title 35. United States Code. 
Section 119 (aM<J) or 355(b) of any foreign appfication(s) for patent 
or inventor's certificate, or 365(a) of any PCT International 
application which designated at least one country other than the 
United States, listed below and have also identified below, by 
checking the box. any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Not Claimed 

— D 


19/3/1999 


(Day/Month/Year Filed) 


(Day/Month/Year Filed) 

I hereby claim the benefit under Title 35, United States Code, 
Section 119(e) of any United States provisional application(s) listed 
below. 


(Application No.) 
(HIM) 


(Filing Date) 
(&JSB) 


I hereby claim the benefit under Title 35. United States Code. 
Section 120 of any United States applications), or 365(c) of any 
PCT International application designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this application Is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States .Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations. 
Section 1.56 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 

(Status: Patented, Pending, Abandoned) 
(Status: Patented, Pending. Abandoned) 
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I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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POWER OF ATTORNEY: As a named inventor. 1 hereby appoint 
the following attorney(s) and/or agent<s) to prosecute this 
application and transact alt business in the Patent and Trademark 
Office connected therewith (list name and registration number) 


And I hereby appoint as principal attorneys: David T. Nikatdo, Reg. No. 
22.663; Charles M. Marmetstein, Reg. No ii 25ji3fci3«orge E. Oram, Jr., 
Reg. No . 27.931; Robert B. Murray, Reg. No. 22.980; Ma rtin S. Postman. 
Reg. No. 18.570; E. Marcie Emas, Reg. No. 32,131i ,Pougfas H. 
GoWhush, Reg. No . ,33.125; Kevin C. Brown, Reg. No. 32,402; M onica 
Chin Kitts, Reg. No.^3§JjQ5; Richard J. Berman, Reg. NaJ9J££ King 
L Wong, Reg. No. 37j2fiu^£aren K. Costantino, Reg. No ^35,107; a nd 
James A. Poulos, Hi, Reg. No. ^JU 


Please direct all communications to the following address: 

NI KAIDO, MARMELSTEIN, MURRAY & ORAM LLP 
Tdelro politan Square ~~ _ _ 

655 Fifteenth Street, N.W., Suite 330 - G Street Lobby 
JWasNr^^ 20005 tzmzzzr" — 

(202) 638-5000 Fax: (202) 638-4810 
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Fuii name of sole or first inventor 
Takghiro— EAuj-ii 



inventor's signature Oate 

/#J*ASho 20/12/2000 


c/o ROHM CO . , LTD . 

Residence 

f 2 1 f Saiin Mizosaki-cho , Ukyo-ku ^yoto-shi , Japan 

mm 


Citizenship -rO^ 
Japan A 



Post Office Address ' 
Same as Residence 




Full name of second joint inventor, if any 
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Second inventor's signature Oate 

ftBf 


Residence 

US Citaenstiip 



Post Office Address 



(2RniaES^^|SI55tfl^-|COi *T u^ScJCSEiSL , 5r£ £"t~ (Supply similar information and signature for third and subsequent 
3 Z t ) joint inventors.) 
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Ful name of third joint inventor, if tny 




Third inventor's signature 

Date 



Residence 


mm 


Citizenship 



Post Office Address 


Ful name of fourth joint inventor, if any 
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Fourth hventor*s signature 

Date 



Residence 
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Citizenship 




Post Office Address 





Fti name of fifth joint inventor, if any 
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Fifth inventor's signature 

Date 



Residence 


Btl Citizenship 
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Port OfRct Address 
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Sixth inventor's signature 

Date 

am 


Residence 


mm 


Citizenship 




Post Office Address 
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FuB name of seventh joint inventor, if any 




Seventh inventor's signature 

Date 

m 

* 

Residence 


Eg Citizenship 



Post Office Address 





FuB name of eighth joint inventor, if any 




Eighth inventor's signature 

Oate 



Residence 




Citizenship 




Post Office Address 





Fufl name of ninth joint inventor, if any 




Ninth inventor's signature 

Date 



Residence 


mm 


Citizenship 




Post Office Address 





Full name of tenth joint inventor, if any 




Tenth inventor's signature 

Date 



Residence 


SISF 


Citizenship 




Post Office Address 
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